Changes in brain thyrotropin-releasing hormone in reversible and irreversible hemorrhagic shock in the rat.
Alterations in thyrotropin-releasing hormone (TRH) content in the brain during hemorrhagic shock were examined in conscious rats, and the results were interpreted in relation to the reversibility of the shock. Two sets of experiments were run. The first one was to establish reversible and irreversible shock models. Hemorrhagic shock was induced by the initial withdrawal of 4 ml of blood followed by 1 ml bleeds at 5, 15, 30, and 60 min to maintain the blood pressure at 40-70 mmHg for 60 min. Blood withdrawn during and 60 min after the end of the shock was used to measure plasma lactate levels and blood gases. Shock was considered to be reversible if the animal survived for 24 hr after the hemorrhage. The plasma lactate levels as well as Base Excess and PaCO2 during and 60 min after the end of the hemorrhage of the surviving rats were significantly different from those of the animals which died within 24 hr. In particular, the plasma lactate levels at 60 min after the end of the hemorrhagic period were good indicators of the mortality of animals; it was predicted that rats whose plasma lactate levels are higher than 3.8 mEq/L would die within 24 hr (0.69% probability of misdiscrimination). The second experiment was to measure brain TRH content during and after hemorrhage produced using the same bleeding procedure as the first. During hemorrhage, brain TRH contents in the medulla oblongata and midbrain were found to be significantly increased compared with the control values. At 60 min after the end of hemorrhage, significantly higher TRH content values were obtained in the medulla oblongata, midbrain, cerebral cortex, striatum, and cerebellum in the rats whose plasma lactate levels were lower than 3.8 mEq/L compared with those of animals having plasma lactate values higher than 3.8 mEq/L. From the results of the two sets of experiments, it is concluded that the surviving animals have more TRH in the brain regions mentioned above than the non-surviving animals after hemorrhagic shock, and it is suggested that brain TRH plays a beneficial role in the course of recovery from hemorrhagic shock.